Introduction
Thyroid disorders are the common endocrine disorders seen during perinatal period. While maternal thyroid anomalies can be diagnosed easily by maternal serum tests, it is considerably difficult to determine and diagnose fetal goiter. [1] Different biochemical disorders in the thyroid hormone synthesis or maternal autoimmune thyroid diseases may cause fetal goiter. [2] Goiter may be related with fetal hypothyroidism or hyperthyroidism. Many authors believe the necessity to determine fetal thyroid function in order to initiate early treatment process for this condition. [3] Weiner et al. reported in 1980 for the first time that they diagnosed fetal goiter by prenatal sonography method. [4] Presence of a large thyroid gland on fetal neck region may cause a difficult delivery due to polyhydramnios by
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Objective: The aim is to discuss fetal hypothyroidism which we consider that its prenatal diagnosis and treatment is significant since it may cause physical and mental growth retardation in affected fetuses.
Case: A fetal goiter case was presented which was found during routine ultrasonographic examination at 30 weeks of gestation. The pregnant women had no thyroid history and all thyroid function tests were normal including thyroid auto-antibodies in laboratory tests. In the Doppler ultrasonography, a thyroid gland grown diffusely with increased bloodshot was observed in the fetus. By these findings, it was considered that fetal goiter would be caused by fetal hypothyroidism. Amniocentesis or cordocentesis was recommended as final diagnosis, but the patient refused invasive procedures.
esophageal and tracheal pressure and also hyperextension on neck by mass effect. [5] Fetal hypothyroidism generally depends on antithyroid treatments or endemic iodine deficiency. Their incidence rate is very low without maternal disease. [6] As in the world, hypothyroidism screening is carried out successfully during newborn period in Turkey and successful treatments are performed as of the early period.
However, hypothyroidism developing in fetal period is very significant for the life. The possibility of congenital hypothyroidism which causes mental retardation but mostly possible to treat is 1 out of each 4000 live birth. [7] Fetal goiter hypothyroidism forming only 10-15% of all congenital hypothyroidism cases is rarely seen (one out of 4000). [8] Thanks to the development in ultrasonography technology, even though it is a rare case, the number of reports prepared for fetal goiter investigations increases day by day. [9] 
Case Report
The 28-year-old patient having her first pregnancy admitted to our hospital for examination on her 30 weeks of gestation. A great homogeneous mass was detected on the anterior side of fetal neck during ultrasonographic examination. The mother was married to her second cousin. There was no thyroid disease in the history or family history of the mother. She had no iodine or thyroid drug history. In the maternal examination, no examination finding related with thyroid disease was found. There was also no anomaly in routine gestational analyses.
In the ultrasonographic examination, a wide, symmetric and bilobulated mass pressuring trachea on the anterior side of the fetal neck (47.4x32.2x26.6 mm) ( Fig.  1) and mild polyhydramnios were found. Due to its pressure on esophagus and trachea, angle changes made by growing thyroid tissue on the background, deterioration in normal traces and concomitant polyhydramnios, we suspected of the presence of goiter. The mass was in very vascularized appearance in the Doppler examination ( Fig. 2) . Fetal heart rate was 220 bpm. It was seen as a tachycardia in sinusoidal type. No other anomaly was observed in the fetus. Fetal growth and movements were normal. Maternal serum thyroid function tests and thyroid ultrasound results were normal. The mother was euthyroid, free T3 was 3.34 pg/ml, free T4 was 2.30 ng/dl and TSH was 3.86 IU /ml. Anti-thyroid antibodies were negative. The family was informed about fetal condition and prognosis. The family refused to have any invasive procedure such as amniocentesis, cordocentesis and/or intraamniotic thyroxine treatment. Fetal condition, cardiac activity, fetal development, thyroid dimensions and fetal thyroid bleeding were followed up by color Doppler. No pathology was seen to explain fetal tachycardia. In the follow-ups during further weeks, fetal heart rate was observed within normal ranges. Since newborn cardiac evaluation was not characterized,
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The patient delivered a male baby (2600 g) by cesarean since the delivery began on 36 weeks of gestation and due to pelvic contraction. One-minute APGAR score was 6, and five-minute score was 7. There was bilobulated goiter; however, it caused no obstruction in the airway of newborn and resuscitation was not required. The baby had no problem with postnatal respiratory adaptation. Postnatal color Doppler examination confirmed enlarged thyroid gland.
Iodothyronines in cord blood and TSH measurements confirmed the diagnosis of hypothyroidism. As of the first neonatal day, oral 50 mcg/day thyroxine hormone treatment was initiated. Fetal tachycardia was not observed after the delivery. Weight, height and psychomotor developments of child were normal in the first 6 months, and the follow-ups have been maintained.
Discussion
A great goiter may cause fetal neck hyperextension resulting with malpresentation and complicated delivery process. The trachea may be obstructed after birth due to goiter, and this may cause asphyxia and death. During the delivery, pediatric anesthesia and pediatric ENT experts should be present in the delivery room with their intubation and bronchoscopy devices. Neonatal screening programs are successfully used in the diagnosis of congenital hypothyroidism just after the delivery and normal development is remedied significantly by early postnatal treatment. On the other hand, some babies exposed to congenital hypothyroidism have difficulties and delays in neuromotor, perception and language abilities despite the postnatal early treatment. Therefore, it is important to place emphasis on prenatal treatment of congenital hypothyroidism. [10] The enlargement of thyroid gland can be seen by ultrasonography on the anterior side of the fetal neck as homogenous straight masses with high echogenicity and distinct edges. The mass can be bilobulated and its size can enlarge up to 30-35 mm. [11] There are also nomograms for thyroid dimensions appropriate to related fetal weeks of gestation.
It can be considered that the treatment of fetal hypothyroidism during intrauterine period is controversial; however, it has been reported that the treatment of fetuses with large goiter is indicated. The reason is that it may cause obstruction due to trachea, and the mechanic problems during delivery may cause morbidity. [12] One of the prenatal examinations is Doppler ultrasound. It can be seen in the Doppler ultrasound that neck vessels spread around soft tissue mass. If it is hypervascular, the increase in the diameters of carotid and jugular veins can be seen. In case of hyperthyroidism, the diffuse increased flow in the gland can be seen. In case of hypothyroidism, peripheral flow around the gland can be observed. [6] However, in another source, it was reported that the detection of the increase in blood flow towards fetal thyroid is an unreliable finding of hyperthyroid, and even surprisingly, that increased blood flow was found by using power Doppler for hypothyroidism. [13] Consequently, it is not possible to make clear interpretation about thyroid functions just based on Doppler findings.
Amniotic fluid concentrations of TSH reflect fetal serum levels properly. However, Bruner and Dellinger asserted that fetal cord blood measurements are more reliable, and the evaluation made by amniocentesis is suspicious. [14] Fetal thyroid functions can be evaluated properly by fetal blood sampling method; however, this method is more risky since it has a 1% risk of fetal death. [15] However, the publications stating that the determination of thyroid hormone levels found through amniotic fluid is not reliable for the diagnosis are predominant. [16] The association of fetal goiter with chromosomal anomalies was analyzed, and it was found that it has no association with aneuploidy. However, in the Pendred syndrome, hearing loss in sensorineural type and goiter can be seen. It is an autosomal recessive condition and thyroid hormone synthesis is insufficient. [6] Different approaches may be applied in fetal treatment. If fetal goiter is detected in pregnant women receiving treatment for maternal hyperthyroidism, decreasing the drug dose by considering the placental transition of drugs and following up fetal thyroid gland measurements have been recommended. If fetal goiter sizes decrease as a result of this treatment, it is recommended to perform no procedure. However, if goiter continues to enlarge or no respond is received, the fetus may have hyperthyroid and it is suggested to analyze direct fetal thyroid hormones by doing cordocentesis. If fetal hyperthyroidism is found as a result, maternal treatment dose is increased until a fetal
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Sakin Ö et al. 68 respond is received. Propylthiouracil is recommended as the drug. [6] Intra-amniotic levothyroxine injection as the least invasive approach in fetal treatment referred by Abuhamad et al. is a treatment method accepted widely so far. [17] In this sense, Medeiros-Neto et al. found increased TSH and decreased sT4 in the cordocentesis analysis of the fetus with 29×34 mm fetal goiter at 23 weeks of gestation, and they performed intrauterine levothyroxine treatment. As a result of 400 mcg levothyroxine single-dose injection, the size of thyroid was found as 4.8×12.5 cm at the end of 4 weeks and the treatment was considered as sufficient. [18] The treatment dose estimation recommended by Abuhamad et al. is to do intraamniotic levothyroxine injection with the dose of 10 mcg/kg according to the birth weight. [17] However, as a result of different treatments and case reports later, Ribault et al. evaluated the treatments of 18 compiled cases. For 1-4 weeks, they made 1-7 injections and found that there was 70-800 mcg dose difference in each application and 3-23 mc/kg difference in each protocol. Also, fetal hormonal analysis was performed through amniotic fluid in some cases while it was done through cord blood in some other cases. In the conclusion section of that study, the authors reported that there has been no certain consensus on the treatment of fetal hypothyroidism. [16] In their recent case report, Khamisi et al. found maternal hormones within normal ranges and fetal TSH as >100 mU/l in pregnant women with fetal goiter at 18 weeks of gestation, and they administered intraamniotic thyroxine for 9 times at intervals of 7-10 days between 24 and 33 weeks of gestation. They administered 10 mcg/kg in the first 6 applications, and 5 mcg/kg in the last 3 applications. Fetal development was normal; however, the delivery was made by cesarean at 34 weeks of gestation due to the suspicion of chorioamnionitis. Since TSH was higher than 596 mU/L (reference values: 8.0±5.12) in the cord blood during delivery, thyroxine treatment was initiated just after the delivery. In the conclusion section of the investigation, it was indicated that new investigations are required for intraamniotic thyroxine treatment. [2] Conclusion As a conclusion, ultrasound and Doppler examinations, diagnosing and following up fetal goiter are of vital importance. Fetal hypothyroidism is a negative pathology for the development of central nervous system and physical and mental development. Fetal goiter which is not present in the ultrasound during the early periods but becomes evident in the advanced weeks of gestation should not be overlooked. Mental retardation and other development disorders can be prevented by early diagnosis and treatment. Therefore, we believe that it will be useful to remember fetal goiter in the ultrasonographic screenings even during advanced weeks of gestation.
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